Myasthenia gravis is an auto immune disease associated with acetylcholine receptor deficiency at the motor endplate 1. This deficiency is thought to be due to circulating acetylcholine antibodies that result in the deposition of immune complexes (IgG and complement) on the post synaptic membrane of the neuromuscular junction 2. The published anaesthetic experience in this disease is quite large 3 • General anaesthesia can be performed safely; however, myasthenic patients are equisitely sensitive to nondepolarising muscle relaxants. Since the introduction of the intermediate-duration relaxants vecuronium 4 and atracurium 5 , these have been used with encouraging results-small doses produce good relaxation and reversal is possible. However, there is wide patient variation and no arbitrarily selected dose is necessarily safe or adequate. Experience with regional and local anaesthesia 6 ,7 has indicated that if possible these techniques should be used. However, ester local anaesthesia may prove more toxic in patients taking anticholinesterases 8
•
The use of a non muscle-relaxant anaesthetic technique for patients undergoing thymectomy was studied with the aim of standardizing a safe and effective anaesthetic technique.
PATIENTS AND METHODS
Following hospital ethics committee approval, four myasthenic patients who were to undergo transcervical, trans-sternal thymectomy were studied. The patients were otherwise healthy. In all cases diagnosis had been made by EMG studies and a positive Tensilon (edrophonium) test plus a high titre of acetylcholine receptor antibodies. Pulmonary function tests were done preoperatively for all cases as a routine. Plasmapheresis three times on alternate days was also performed.
Preoperative anticholinesterase therapy was continued up to the time of surgery. Patients were premedicated with diazepam 0.1 mg/kg orally, 90 minutes preoperatively. In the operating theatre the patient's body temperature was maintained by a heated water mattress. After placement of an electrocardiogram and automated blood pressure cuff, intravenous and radial arterial lines were inserted under local anaesthesia. Control accelomyographic (Biometer, Denmark) recordings were made. Anaesthesia was induced with sufentanil 0.1 j.tg/kg followed by propofol 3 mg/kg body weight while the patients were breathing 60070 nitrous oxide in oxygen through a Magill anaesthetic circuit. Direct laryngoscopy was then performed and the larynx was sprayed with 4070 lignocaine 2-4 ml using the laryngotracheal analgesia cannula (LTA, 24 laser pores, Abbott, USA). Two minutes later the trachea was intubated. A nasogastric tube was then inserted. Intubating conditions were assessed according to the method adopted by Young9.
A thoracic epidural catheter was then inserted at T 8-9. Anaesthesia was maintained with 60070 nitrous oxide in oxygen, propofol infusion 6-12 mg/kg/hour, epidural bupivacaine 0.25070 5-7 ml top-up dose and sufentanil 5-10 j.tg IV Ventilation was controlled and adjusted to achieve an end-tidal CO 2 (PEC0 2 ) of 25 to 30 mmHg. Neuromuscular function was monitored by twitch height (TW07o) and train-of-four (TOF07o) every 15 minutes. At the end of surgery propofol IV infusion drip was discontinued and patients were allowed to breathe 100070 oxygen. The patient's suitability for extubation was then assessed. At this stage arterial blood gas analysis was performed. If the patient was awake (responding to verbal commands) and maintaining a tidal volume of 5 to 6 mllkg and P a co 2 less than 50 mmHg and P a02 more than 100 mmHg then they were extubated; otherwise they were transported ventilated to the surgical intensive care unit (SICU). Postoperative analgesia was maintained for all patients in the SICU with continuous epidural infusion of bupivacaine 0.125070, 5-10 mllhour. Anticholinesterase therapy was reintroduced at half the preoperative dosage on the first postoperative day.
RESULTS
The patients' details including the Osserman classification of myasthenic severity are given in Table  1 . The Osserman classification'O is shown in Table 2 . The indication for surgery was increasing weakness despite optimal medical treatment. Histological examination of excised thymus tissue showed thymic hyperplasia in all cases.
Induction of anaesthesia proceeded very smoothly and was well accepted and tolerated by all patients. Intubating conditions were good in all patients with good jaw relaxation, fair cord relaxation and no reaction to intubation. All patients tolerated the endotracheal tube without coughing, straining or bucking and ventilation was easily controlled throughout the procedure. Operating conditions were satisfactory. The TOFOJo and TWOJo during the perioperative period are given in Table 3 . The total dosages of propofol ranged from 700 to 900 mg and sufentanil from 30 to 60 p,g. The operating time averaged 253 minutes (range 200 to 300 minutes). Two patients (Nos. 1 and 4) fulfilled the criteria for extubation in the operating room and could cough after extubation and the postoperative course was uneventful. The other two (No. 2 and 3) were kept intubated and continued on ventilatory support in the SICU. Patient No. 2 on the first postoperative day was able to trigger the ventilator with an inspiratory effort of minus 20 cm H20, whereby a T-piece system incorporating a reservoir bag was connected and 40070 oxygen was allowed for spontaneous breathing. One hour later the trachea was extubated. Patient No. 3, who suffered from thoracolumbar scoliosis with mild restrictive lung disease, was extubated on the first postoperative day. A few hours later she became tired and PaC02 rose above 50 mmHg so she was reintubated. On the second postoperative day she was extubated. The same patient again became tired but respon-ded to neostigmine 0.5 mg IV and plasmapheresis. The rest of her postoperative recovery was uneventful. 
Osserman Classification of Disease Severity

Ocular symptoms only 2a
Ocular symptoms and mild generalised disease 2b
Moderately severe generalised disease and bulbar involvement 3
Generalised disease, acute bulbar impairment, respiratory failure with or without dysphagia 4
Severe generalised disease, bulbar involvement, elderly. 
DISCUSSION
The anaesthetic management of thymectomy patients is well documented. It is accepted that patients with myasthenia gravis exhibit increased sensitivity to non-depolarising muscle relaxants". Similarly, myasthenics are more sensitive than normal subjects to the neuromuscular effects of ether-type anaesthetic agents such as diethyl ether, methoxyflurane and enflurane I2 • 13 • Rowbottom in 1989 showed that isoflurane provides good operating conditions without the need for muscle relaxants, allowing rapid recovery from anaesthesia and minimal postoperative weakness or respiratory depression 14 • We have standardised an anaesthetic technique for myasthenics undergoing thymectomy. After induction with propofol and laryngotracheal local anaesthetic spray, endotracheal intubation is very smooth. The use of propofol infusion for maintenance of anaesthesia plus epidural bupivacaine infusion for intra-and postoperative analgesia provides good operative and postoperative conditions without the need for muscle relaxants or intravenous analgesia. Our two mild myasthenic patients recovered rapidly with minimal postoperative weakness or respiratory depression. Epidural bupivacaine infusion has resulted in our patients being fully awake without residual sedation and maximally cooperative during chest physiotherapy.
This series involved a small number of patients and cannot be strictly compared with other studies in which various anaesthetic agents were used in a wide age range of patients. Our four patients were young: two were severe myasthenics and two had mild myasthenia. The two severe myasthenics were ventilated postoperatively and showed very low twitch heights and TOF percentages postoperatively. In general the most severely affected myasthenics are those with the greatest risk of postoperative ventilatory failure! 5
• The reported need for postoperative ventilation following transsternal thymectomy has ranged from 10070 to 50OJO!6.
Our use of general anaesthesia plus laryngotracheal analgesia provides good intubating conditions. Also the use of propofol IV infusion and epidural bupivacaine provides good operating and postoperative conditions. This is now our preferred technique.
ADDENDUM
Since the submission of this white paper, five more thymectomies have been done using the same anaesthetic technique described above with very encouraging results.
